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FIG. 23 A { • 

GGGGGGTTTGAAATGGCTTCTCGGTTAACCCGGGCCAGACTCAGGTATCTGCTAT 

AGAAGGGAAACAAGTGAAAGTTTTCCCCCCCTTGCATCATGGCTCAGTTTGGAGG 

ACAGAAGAATCCACCATGGGCTACTCAGTTTACAGCCACTGCGGTCTCACAACCA 

GCTGC AC TAGGTGTTC AGC AGC CATC AC TTC TGGGAGC ATCTCCTACC ATTTATA 

CCCAGCAGACTGCATTGGCGGCGGCAGGCCTTACCACACAAACGCCAGCAAACTA 

TCAGTTAACACAAACTGCGGCACTGCAGCAACAAGCTGCAGCTGTATTACAGCAG 

CAATATTCACAACCTCAGCAGGCCTTGTATAGTGTGCAGCAGCAGTTGCAACAAC 

CTCAGCAGACCATTTTAACACAGCCAGCTGTTGCATTGCCCACAAGCCTTAGCCT 

GTCGACTCCTCAGCCTGCAGCACAGATTACTGTATCATATCCAACACCAAGGTCC 

AGTCAACAGCAAACTCAACCTCAGAAGCAGCGTGTTTTCACAGGAGTGGTTACAA 

AGCTACATGATACATTTGGATTTGTGGATGAAGATGTATTCTTTCAGCTTGGTGC 

TGTTAAAGGGAAAACCCCCCAAGTTGGTGATAGAGTATTGGTTGAAGCAACTTAT 

AATCCTAATATGCCTTTTAAATGGAATGCACAAAGAATTCAAACACTACCAAATC 

AGAATCAGTCTCAAACGCAACCTTTACTGAAGACTCCGACTGCTGTTATTCAGCC 

GATTGTGCCACAGACAACGTTTGGTGTTCAGGCACAGCCCCAACCCCAGTCATTA 

TTGCAGGCCCAGATCTCAGCTGCCTCTATTACACCACTATTGCAGACGCAGCCAC 

AGCCCTTATTACAGCAGCCACAGCAGAAAGCTGGTTTATTGCAGCCTCCTGTCCG 

AATAGTGTCACAGCCACAACCTGCGCGGAGATTAGATCCACCATCACGATTTTCA 

GGAAGAAACGACAGAGGGGATCAAGTACCTAATAGAAAAGATGACCGAAGTCGTG 

AAAGGGACAGAGAAAGACGCAGATCTAGAGAAAGATCACCTCAGAGGAAACGTTC 

CCGGGAGAGGTCACCCCGGAGAGAAAGAGAGCGCTCCCCTCGGAGAGTCCGTCGT 

GTCGTTCCACGGTACACAGTGCAGTTTTCAAAGTTTTCTTTAGATTGTCCCAGTT 

GTGACATGATGGAACTAAGGCGCCGTTATCAGAACTTATATATTCCTAGTGACTT 

TTTTGATGCTCAGTTTACATGGGTGGATGCTTTCCCTTTGTCAAGACCATTTCAA 

CTGGGAAATTACTGCAATTTTTATGTGATGCACCGAGAAGTAGAGTCCTTAGAAA 

AAAATATGGCTGTTCTTGATCCACCTGATGCTGACCACCTGTACAGTGCAAAGGT 

AATGCTGATGGCTAGCCCTAGTATGGAAGACTTGTATCATAAGTCATGTGCTCTT 

GCTGAAGACCCACAAGACCTTCGTGATGGTTTTCAGCATCCTGCTAGACTTGTTA 

AGTTTCTAGTGGGAATGAAAGGCAAGGATGAAGCCATGGCCATTGGAGGCCACTG 

GTCTCCTTCGCTGGATGGACCAAACCCAGAAAAAGATCCCTCTGTGTTGATTAAA 

ACTGCCATTCGTTGTTGTAAGGCTCTGACAGGCATTGATCTAAGTGTATGCACAC 

AGTGGTACCGTTTTGCAGAGATTCGCTACCATCGCCCTGAGGAGACCCACAAGGG 

GCGTACAGTTCCAGCTCATGTGGAGACAGTGGTTTTATTTTTCCCGGATGTTTGG 

CATTGCCTTCCCACCCGCTCAGAGTGGGAAACCCTCTCCCGAGGATACAAGCAGC 

AGCTGGTCGAGAAGCTTCAGGGTGAACGCAAGAAGGCTGATGGAGAACAGGATGA 

AGAAGAGAAGGATGATGGTGAAGTTAAAGAGATCGCCACTCCTACCCATTGGTCT 

AAGCTTGATCCAAAGGCAATGAAGGTAAATGATCTCCGAAAAGAATTAGAAAGTC 

GAGCTCTCAGTTCCAAAGGACTAAAATCGCAGTTAATAGCTCGCCTAACAAAGGA 

GCTTAAAATAGAAGAACAAAAAGAAGAGCAGAAGGAATTAGAGAAGTCTGAAAAG 

GAAGAGGAAGATGAGGATGATAAGAAGTCTGAGGATGATAAAGAGGAAGAAGAAA 

GAAAACGTCAAGAAGAAGTGGAACGACAGCGTCAAGAAAGAAGATACATTTTGCC 

TGATGAACCTGCCATAATTGTGCATCCGAACTGGGCTGCAAAAAGTGGCAAGTTT 
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FIG. 23B 

GATTGCAGCATCATGTCTTTGAGTGTCCTTTTGGATTACAGATTGGAAGATAATA 

AAGAACATTCTTTTGAGGTTTCACTGTTTGCAGAACTTTTCAATGAAATGCTTCA 

AAGAGACTTTGGGGTTAGAATATACAAATCATTACTCTCTCTTCCTGAGAAAGAG 

GACAAAAAAGATAAGGAGAAGAAAAGCAAAAAAGAAGAGAGAAAAGATAAAAAAG 

AAGAAAGAGAAGATGATATTGATGAACCAAAACCAAAACGGAGAAAATCAGGCGA 

CGATAAAGACAAAAAAGAAGACAGAGATGAGAGAAAGAAAGAAGAAAAAAGAAAA 

GATGATTCTAAAGATGATGATGAAACTGAAGAAGATAACAATCAAGATGAGTATG 

ACCCAATGGAGGCAGAGGAAGCTGAGGATGAAGATGACGATAGGGAGGAGGAGGA 

AGTAAAACGAGATGACAAAAGGGATGTCAGCCGGTACTGCAAGGACAGACCTGCG 

AAAGATAAGGAAAAAGAGAAGCCTCAAATGGTCACAGTTAACAGGGATCTGCTAA 

TGGCCTTTGTTTATTTTGATCAAAGTCATTGCGGTTACCTTCTTGAAAAGGATTT 

GGAAGAAATACTATATACTCTTGGACTGCATCTTTCACGGGCTCAGGTAAAGAAA 

CTTCTTAATAAAGTAGTACTCCGAGAATCGTGCTTTTATCGGAAATTAACAGACA 

CCTCGAAAGATGATGAGAACCATGAAGAGTCAGAGGCACTGCAGGAAGACATGCT 

AGGAAACAGATTATTACTTCCAACACCAACAATAAAACAGGAATCAAAAGATGGA 

GAGGAAAATGTAGGGCTTATTGTGTACAATGGTGCT^ATGGTGGATGTTGGGAGTC 

TCCTACAAAAACTGGAAAAGAGTGAGAAAGTAAGAGCTGAGGTGGAACAGAAGCT 

CCAGTTACTAGAGGAGAAAACAGATGAAGATGGGAAAACTATATTAAACTTGGAG 

AAC TC T AAC AAAAGC C TC TCTGGTG AAC TT AG AG AGGTC AAAAAAG ACC TTGGTC 

AATTACAAGAAAACCTGGAGGTTTCAGAAAACATGAATTTGCAATTTGAAAACCA 

ATTGAATAAAACACTCAGAAACTTATCTACAGTTATGGATGATATCCACACTGTC 

CTCAAAAAGGATAATGTAAAGAGTGAAGACAGAGATGAGAAATCCAAGGAGAACG 

GCTCAGGTGTATGACACAGTGCACTTGGGGATGAGTGTGTTAATAGTGTACTATA 

AACAAAATAATCATGAGATGGGAATGTTTCACGGCAGTGCATGCTTGACTTTAGT 

AGTATAAACATATATGTTAGTTCAAATGATGTATAAAGTTTTATGAATGTGAGTC 

TGCTTTTGAAAATTGCCTGTAATTTCTAGCATTCAAATTATTAAATACTCACTGA 

GTGAAGAATTTTGCATTGCAAAACCTTTTAGGATGAACTTGGTTATAGTTTCCCC 

AATAAAGTTCATCAGTGTCATTGACAATGACAAGTAATTAAAACCAAAAAAAAAA 

AAAACAAACACCAACCAGG 
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FIG. 24A 

mDIS CDNA 



GGGGGGTTTGAAATGGCTTCTCGGTTAACCCGGGCCAGACTCAGGTATCTGCTAT 
AGAAGGGAAACAAGTGAAAGTTTTCCCCCCCTTGCATC 

94 atggctcagtttggaggacagaagaatccaccatgggctactcag 

MA QFGGQKNPP W ATQ 
139 tttacagccactgcggtctcacaaccagctgcactaggtgttcag 

FTATA VSQPAALGVQ 
184 cagccatcacttctgggagcatctcctaccatttatacccagcag 

QPSLLGASPTI YT QQ 
229 actgcattggcggcggcaggccttaccacacaaacgccagcaaac 

TALA AAGL TTQTPAN 
274 tatcagttaacacaaactgcggcactgcagcaacaagctgcagct 

YQLT QTAALQQ QAAA 
319 gtattacagcagcaatattcacaacctcagcaggccttgtatagt 

VLQQ QYS QPQQALYS 
3 64 gtgcagcagcagttgcaacaacctcagcagaccattttaacacag 

VQQQLQ QPQQTILTQ 
409 ccagctgttgcattgcccacaagccttagcctgtcgactcctcag 

PAVALPTSLSLSTP Q 
454 cctgcagcacagattactgtatcatatccaacaccaaggtccagt 

PAAQITVSYPTPRSS 
499 caacagcaaactcaacctcagaagcagcgtgttttcacaggagtg 

QQQTQPQKQRVFTGV 
544 gttacaaagctacatgatacatttggatttgtggatgaagatgta 

V T KLHDT FGFVDE DV 
589 ttctttcagcttggtgctgttaaagggaaaaccccccaagttggt 

FFQLG'AVKGKT PQVG 
634 gatagagtattggttgaagcaacttataatcctaatatgcctttt 

DRVLVEAT YNPNMPF 
679 aaatggaatgcacaaagaattcaaacactaccaaatcagaatcag 

KWNAQR. IQTLPNQNQ 
724 tctcaaacgcaacctttactgaagactccgactgctgttattcag 

SQTQPLLKTPTAVIQ 
769 ccgattgtgccacagacaacgtttggtgttcaggcacagccccaa 

PIV PQTTFGVQAQPQ 



FIG. 24B 

814 ccccagtcattattgcaggcccagatctcagctgcctctattaca 

PQSLLQAQISAASIT 
859 ccactattgcagacgcagccacagcccttattacagcagccacag 

PLLQTQP QPLL QQPQ 
904 cagaaagctggtttattgcagcctcctgtccgaatagtgtcacag 

Q K A G L L Q P PVR I V S Q 
949 ccacaacctgcgcggagattagatccaccatcacgattttcagga 

PQ PA RRL DP P S RF S G 
994 agaaacgacagaggggatcaagtacctaatagaaaagatgaccga 

RNDRGDQVPNRKDDR 
1039 agtcg tgaaagggacagagaaagacgcagatc tagagaaagat ca 

S RERDRERRR S RERS 
1084 cctcagaggaaacgttcccgggagaggtcaccccggagagaaaga 

PQ RKRSRERSPRRER 
1129 gagcgctcccctcggagagtccgtcgtgtcgttccacggtacaca 

E R S P R R V R R V V P R Y T. 
1174 gtgcagttttcaaagttttctttagattgtcccagttgtgacatg 

V QFSKFSL DCPS CDM 
1219 atggaactaaggcgccgttatcagaacttatatattcctagtgac 

MELRRRYQNLYIPSD 
1264 ttttttgatgctcagtttacatgggtggatgctttccctttgtca 

F FDAQ F TWVDAF P L S 
1309 agaccatttcaactgggaaattactgcaatttttatgtgatgcac 

RP FQ LGN YCNFYVMH 
1354 cgagaagtagagtccttagaaaaaaatatggctgttcttgatcca 

R E V E S L E K N M A V L D P 
1399 cctgatgctgaccacctgtacagtgcaaaggtaatgctgatggct 

PDADHL YSAKVML MA 
1444 agccctagtatggaagacttgtatcataagtcatgtgctcttgct 

S PSMEDLYHKSCALA 
1489 gaagacccacaagaccttcgtgatggttttcagcatcctgctaga 

EDPQDLRDG FQHPAR 
1534 cttgttaagtttctagtgggaatgaaaggcaaggatgaagccatg 

LV K F L V G,M K G K D E A M 
1579 gccattggaggccactggtctccttcgctggatggaccaaaccca 

AI G G H W S P S L D G PN P 
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FIG. 24C 

1624 gaaaaagatccctctgtgttgattaaaactgccattcgttgttgt 

EKDPSV LIKTAIR CC 
1669 aaggctctgacaggcattgatctaagtgtatgcacacagtggtac 

KALTGI D LSVCTQWY 
1714 cgttttgcagagattcgctaccatcgccctgaggagacccacaag 

RFAEIRYHRPEETHK 
1759 gggcgtacagttccagctcatgtggagacagtggttttatttttc 

G'RTV. PAHVETVVLFF 
1804 ccggatgtttggcattgccttcceacccgctcagagtgggaaacc 

PDVWHCLPTRS EWET 
1849 ctctcccgaggatacaagcagcagctggtcgagaagcttcagggt 

L SRGYKQQL VE KLQG 
1894 gaacgcaagaaggctgatggagaacaggatgaagaagagaaggat 

ERKK ADGEQDEEEKD 
1939 gatggtgaagttaaagagatcgccactcctacccattggtctaag 

DGEVKE IATPT H WS K 
1984 cttgat ccaaaggcaatgaaggtaaatgatctccgaaaagaatta 

L DPKAMKVNDLR KEL 
2029 gaaagtcgagctctcagttccaaaggactaaaatcgcagttaata 

ESRALSSKGLKSQLI 
2074 gctcgcctaacaaagcagcttaaaatagaagaacaaaaagaagag 

ARLTKQLKI EEQKEE 
2119 cagaaggaattagagaagtctgaaaaggaagaggaagatgaggat 

QKELEKSEKEEEDED 
2164 gataagaagtctgaggatgataaagaggaagaagaaagaaaacgt 

D K K S E D D K E E E E R K R 
2209 caagaagaagtggaacgacagcgtcaagaaagaagatacattttg 

Q E E VERQ RQ ERRYI L 
2254 cc tgatgaacctgccataat tgtgcatccgaactgggctgcaaaa 

PDEPAI IV HPNWAAK 
2299 agtggcaagtttgattgcagcatcatgtctttgagtgtccttt.tg 

SGKFDCS IMSLSVL L 
2344 gattacagattggaagataataaagaacattcttttgaggtttca 

D Y R L E D N K E H S F E V S 
23 89 ctgtttgcagaacttttcaatgaaatgcttcaaagagactttggg 

LFA ELFNEMLQRDFG 
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FIG. 24D 

2434 gttagaatatacaaatcattactctctcttcctgagaaagaggac 

VRIYKSLL SLPEKED 
2479 aaaaaagataaggagaagaaaagcaaaaaagaagagagaaaagat 

KKDKEKKSK KE ERKD 
2524 aaaaaagaagaaagagaagatgatattgatgaaccaaaaccaaaa 

KKEEREDDIDEPKPK 
2569 cggagaaaatcaggcgacgataaagacaaaaaagaagacagagat 

RRKSGDDKDKK EDRD 
2614 gagagaaagaaagaagaaaaaagaaaagatgattctaaagatgat 

ERKKEEKRKD DSKDD 
2659 gatgaaactgaagaagataacaatcaagatgagtatgacccaatg 

DETE E DNNQD E YD PM 
2704 gaggcagaggaagctgaggatgaagatgacgatagggaggaggag 

EAEEAEDEDDDREEE 
2749 gaagtaaaacgagatgacaaaagggatgtcagccggtactgcaag 

E VKRDDKRDVSR YCK 
2794 gacagacctgcgaaagataaggaaaaagagaagcctcaaatggtc 

D RPAKDKEKEKPQMV 
2839 acagttaacagggatctgctaatggcctttgtttattttgatcaa 

TVNRDLLMAFVYFDQ 
2884 agtcattgcggttaccttcttgaaaaggatttggaagaaatacta 

SHCGYLLEKDLEEIL 
2929 tatactcttggactgcatctttcacgggctcaggtaaagaaactt 

YTLGLHLSRAQVKKL 
2974 cttaataaagtagtactccgagaatcgtgcttttatcggaaatta 

LN KVVLRES C F Y R K L 
3019 acagacacctcgaaagatgatgagaaccatgaagagtcagaggca 

TDTSKDDENHEESEA 
3064 ctgcaggaagacatgctaggaaacagattattacttccaacacca 

LQ EDMLGNRLLLPTP 
3109 acaataaaacaggaatcaaaagatggagaggaaaatgtagggctt 

TIKQESKDGEENVG L 
3154 attgtgtacaatggtgcaatggtggatgttgggagtctcctacaa 

IVYNGAMVDV GSLLQ 
3199 aaactggaaaagagtgagaaagtaagagctgaggtggaacagaag 

KLEKSEKVRAEVEQK 
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3244 ctccagttactagaggagaaaacagatgaagatgggaaaactata 

L Q L L E E K T D E D.G K T I 
3289 ttaaacttggagaactctaacaaaagcctctctggtgaacttaga 

LNLEN S NK S L S G EL R 
3334 gaggtcaaaaaagaccttggtcaattacaagaaaacctggaggtt 

EVKKDL GQLQ ENLEV 
3379 tcagaaaacatgaatttgcaatttgaaaaccaattgaataaaaca 

S ENMNL Q F E N Q L N K T 
3 424 ctcagaaacttatctacagttatggatgatatccacactgtcctc 

LRNLSTVMDDIHTVL 
3469 aaaaaggataatgtaaagagtgaagacagagatgagaaatccaag 

K K D N V K S E D R D E K S K 
3514 gagaacggctcaggtgtaH-E 3534. 
E N G S G V 
CACAGTGCACTTGGGGATGAGTGTGTTAATAGTGTACTATAAACAAAATAATCAT 
GAGATGGGAATGTTTCACGGCAGTGCATGCTTGACTTTAGTAGTATAAACATATA 
TGTTAGTTCAAATGATGTATAAAGTTTTATGAATGTGAGTCTGCTTTTGAAAATT 
GCCTGTAATTTCTAGCATTCAAATTATTAAATACTCACTGAGTGAAGAATTTTGC 
ATTGCAAAACCTTTTAGGATGAACTTGGTTATAGTTTCCCCAATAAAGTTCATCA 
GTGTCATTGACAATGACAAGTAATTAAAACCAAAAAAAAAAAAAACAAACACCT^A 
CCAGG 
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FIG. 26A 

GAAGTTGGCGCATGCGCCTAAAGCTGACGGGTTTGAAATGGCTTCGATGTTAGCC 

GGGACCCGACTCAGATCGATGCTATAGAAGACAAACAAGGAAAGGTTTTTTTTCC 

TTTTGCATCATGGCTCAATTTGGAGGACAGAAGAATCCGCCATGGGCTACTCAGT 

TTACAGCCACTGCAGTATCACAGCCAGCTGCACTGGGTGTTCAACAGCCATCACT 

CCTTGGAGCATCTCCTACCATTTATACACAGCAAACTGCATTGGCAGCAGCAGGC 

CTTACCACACAAACTCCAGCAAACTATCAGTTAACACAAACTGCTGCATTGCAGC 

AACAAGCCGCAGCTGCAGCAGCTGCATTACAACAGCAATATTCACAACCTCAGCA 

GGCCCTGTATAGTGTGCAACAACAGTTACAGCAACCCCAGCAAACCCTCTTAACA 

CAGCCAGCTGTTGCACTGCCTACAAGCCTTAGCCTGTCTAGTCCTCAGCCAACAG 

CACAAATAACTGTATCATATCCAACACCAAGGTCCAGTCAACAGCAAACCCAGCC 

TCAGAAGCAGCGTGTTTTCACAGGGGTGGTTACAAAACTACATGATACATTTGGA 

TTTGTGGATGAAGATGTATTCTTTCAGCTTAGTGCTGTCAAAGGGAAAACCCCCC 

AAGTAGGTGACAGAGTATTGGTTGAAGCTACTTATAATCCTT^ATATGCCTTTTAA 

ATGGAATGCACAGAGAATTCAAACACTACCAAATCAGAATCAGTCGCAAACCCAG 

CCATTACTGAAGACTCCTCCTGCTGTACTTCAGCCAATTGCACCACAGACAACAT 

TTGGTGTTCAGACTCAGCCCCAGCCCCAGTCACTGCTGCAGGCACAGATTTCAGC 

AGCTTCTATTACACCACTATTGCAGACTCAACCACAGCCCTTATTACAGCAGCCT 

CAGCAAAAAGCTGGTTTATTGCAGCCTCCTGTTCGTATAGTTTCACAGCCACAAC 

CGGCACGACGATTAGATCCCCCATCCCGATTTTCAGGAAGAAATGACAGAGGGGA 

TCAAGTGCCTAACAGAAAAGATGATCGAAGTCGTGAGAGAGAGAGAGAAAGACGT 

AGATCGAGAGAAAGATCACCTCAGAGGAAACGTTCCCGGGAAAGATCTCCACGAA 

GAGAGCGAGAGCGATCACCTCGGAGAGTTCGACGTGTTGTTCCACGTTACACAGT 

TCAGTTTTCAAAGTTTTCTTTAGATTGTCCCAGTTGTGACATGATGGAACTAAGG 

CGCCGTTATCAAAATTTGTATATACCTAGTGACTTTTTTGATGCTCAATTTACAT 

GGGTGGATGCTTTCCCTTTGTCAAGACCATTTCAGCTGGGAAATTACTGCAATTT 

TTATGTAATGCACAGAGAAGTAGAGTCCTTAGAAAAAAATATGGCCATTCTTGAT 

CCACCAGATGCTGACCACTTATACAGTGCAAAGGTAATGCTGATGGCTAGCCCTA 

GTATGGAAGATTTATATCATAAGTCATGTGCTCTTGCTGAGGACCCACAAGAACT 

TCG AG ATGGATTCC AAC ATCCTGCTAG AC TTGTT AAGTTTTTAGTGGGC ATGAAA 

GGCAAGGATGAAGCTATGGCCATTGGAGGCCACTGGTCTCCTTCGTTGGATGGAC 

CAGACCCAGAAAAAGATCCCTCTGTGTTGATTAAGACTGCTATTCGTTGTTGTAA 

GGCTCTGACAGGCATTGATCTAAGTGTGTGCACACAATGGTACCGTTTTGCAGAG 

ATTCGCTACCATCGCCCTGAGGAGACCCACAAGGGGCGTACAGTTCCAGCTCATG 

TGGAGACAGTGGTTTTATTTTTCCCGGATGTTTGGCATTGCCTTCCCACCCGCTC 

AGAGTGGGAAACCCTCTCCCGAGGATACAAGCAGCAGCTGGTCGAGAAGCTTCAG 

GGTGAACGCAAGGAGGCTGATGGAGAACAGGATGAAGAAGAGAAGGATGATGGTG 

AAGCTAAAGAAATTTCTACACCTACCCATTGGTCTT^AACTTGATCCAAAGACAAT 

GAAGGTAAATGACCTCCGAAAAGAATTAGAAGGTCGAGCTCTTAGTTCCAAAGGA 

TTAAAATCCCAGTTAATAGCCCGATTGACAAAACAGCTTAAAGTAGAGGAACAAA 

AAGAAGAACAGAAGGAGTTAGAGAAATCTGAAAAAGAAGAGGATGAGGATGATGA 

TAGGAAATCTGAAGACGATAAAGAGGAAGAAGAAAGGAAACGTCAAGAGGAAATA 



Title: DIAGNOSING AND TREATING CANCER 
CELLS USING MUTANT VIRUSES 
Applicant: Thomas L. Benjamin 
Filing Date: April 21, 2004 
Serial No.: Not Yet Assigned 

Page 35 of 54 , 



FIG. 26B 

GAACGCCAGCGTCGAGAAAGAAGATATATTTTGCCTGATGAACCGGCCATCATTG 

TACATCCAAATTGGGCTGCAAAAAGTGGCAAGTTTGATTGTAGCATCATGTCTTT 

GAGTGTCCTATTGGACTACAGATTAGAGGATAATAAAGAACATTCATTTGAGGTT 

TCATTGTTTGCGGAACTTTTCAACGAAATGCTTC71AAGAGATTTTGGTGTCCGTA 

TATACAAATCATTACTGTCTCTTCCTGAGAAAGAGGACAAAAAAGAAAAGGATAA 

AAAAAGCAAAAAAGATGAGAGAAAAGATAAAAAAGAAGAAAGAGATGAT 

(3ATGAACCAAAACCCAAACGGAGAAAATCAGGCGATGATAAAGATAAAAAAGAAG 

ATAGAGATGAAAGGAAGAAAGAAGATAAAAGAAAAGGTGATTCTAAAGATGATGA 

TGAAACTGAAGAAGATAACAATCAAGATGAATATGACCCTATGGAAGCAGAAGAA 

GCTGAGGATGAAGAAGATGATAGGGATGAGGAAGAAATGACCAAACGAGATGACA 

AAAGAGATATCAACAGATACTGC7^AGGAGAGGCCCTCTAAAGATAAGGAAAAAGA 

AAAGACTCAAATGATCACAATi'AACAGAGATCTGTTAATGGCTTTTGTTTATTTT 

GATCAAAGTCATTGTGGTTACCTTCTTGAAAAGGATTTGGAAGAAATACTTTATA 

CTCTTGGACTACATCTTTCTCGGGCTCAGGTAAAGAAGCTTCTTAATAAAGTAGT 

GCTCCGTGAATCTTGCTTTTACCGGAAATTAACAGACACCTCAAAAGATGAAGAG 

AACCATGAAGAGTCTGAGTCATTGCAGGAAGATATGCTAGGAAACAGATTATTAC 

TTCCAACACCAACAGTAAAGCAGGAATCAAAGGATGTGGAAGAAAATGTTGGCCT 

CATTGTGTACAATGGTGCAATGGTAGATGTAGGAAGCCTCTTGCAAAAATTGGAA 

AAGAGCGAAAAAGTAAGAGCTGAGGTAGAACAGAAGCTGCAGTTACTAGAAGAAA 

AAACAGATGAAGATGAAAAAACCATATTTkAATTTGGAGAATTCCAACAAAAGCCT 

CTCTGGTGAACTCAGAGAAGTTAAAAAGGACCTTAGTCAGTTACAAGAAAACTTA 

AAGATTTCAGAAAACATGAGTTTACAATTTGAAAACCAAATGAATAAGACAATCA 

GAAACTTATCTACGGTAATGGATGAAATCCACACTGTTCTCAAGAAGGATAATGT 

AAAGAATGAAGACAAAGATCAAAAATCCAAGGAGAATGGTGCCAGTGTATGATAA 

AATCCATGTAGTGATGAGGAATGGTGTTAAATAATGTAATATATAAAAATCATGA 

TATAAGAATGTTTGAAGGTGATGCATGTTTGATTTTAGTAGTATAAATGTATTTT 

AGTTCAAATGATGTATAAAGTTTTATG7ATGTGAGTTTCTGCTTTTGAAAATTGC 

TTGTAATTCCTAGCCTTCAAATTATTAAACACTCCTTGAGTGAAATAATTTTGCA 

TTGCAAAGTGTTTTAGGATGAACTTTGTTATAGTTTTAACTCCAATAAAGTTCAT 

CAGTTT 
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FIG. 27A 

hDIS CDNA 



GAAGTTGGCGCATGCGCCTAAAGCTGACGGGTTTGAAATGGCTTCGATGTTAGCC 
GGGACCCGACTCAGATCGATGCTATAGAAGACAAACAAGGAAAGGTTTTTTTTCC 
TTTTGCATC 

120 atggctcaatttggaggacagaagaatccgccatgggctactcag 

M AQFGGQKNPPW ATQ 
165 tttacagccactgcagtatcacagccagctgcactgggtgttcaa 

F TA TA V S Q P AA L GV Q 
210 cagccatcactccttggagcatctcctaccatttatacacagcaa 

QPSLLGASPT TYT.QQ 
255 actgcattggcagcagcaggccttaccacacaaactccagcaaac 

TALAAAGLTTQT PAN 
3 00 tatcagttaacacaaactgctgcattgcagcaacaagccgcagct 

YQLTQTAALQQ QAAA 
345 gcagcagctgcattacaacagcaatattcacaacctcagcaggcc 

AAAALQQQYSQP QQA 
3 90 ctgtatagtgtgcaacaacagttacagcaaccccagcaaaccctc 

LYSVQQQLQQPQ QTL 
435 ttaacacagccagctgttgcactgcctacaagccttagcctgtct 

LTQPA VALPTSLSLS 
480 actcctcagccaacagcacaaataactgtatcatatccaacacca 

TPQPTAQITVS Y PTP 
525 aggtccagtcaacagcaaacccagcctcagaagcagcgtgttttc 

RSSQQQTQPQK, QRVF 
570 acaggggtggttacaaaactacatgatacatfttggatttgtggat 

T G V V T K L H D T F G F V D 
615 gaagatgtattctttcagcttagtgctgtcaaagggaaaaccccc 

EDVF FQLSAV KGKTP 
660 caagtaggtgacagagtat tggttgaagc tac ttataa tec taat 

QVGDRVLV EATYNPN 
705 atgect tttaaatggaatgcacagagaattcaaacactaccaaat 

MPFKWNAQRI QTLPN 
750 cagaatcagtcgcaaacccagccattactgaagactcctcctgct 

QNQSQT QPLLKTPPA 
795 gtacttcagccaattgcaccacagacaacatttggtgttcagact 

V LQPIAPQTTFGVQT 
840 cagccccagccccagtcactgctgcaggcacagatttcagcagct 

QPQPQSLLQAQISAA 
885 tctattacaccactattgcagactcaaccacagcccttattacag 

S I TPLLQTQ P Q P LL Q 
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FIG. 27B 

930 cagcctcagcaaaaagctggtttattgcagcctcctgttcgtata 

QPQQKAGLLQPPVRI 
975 gtttcacagccacaaccggcacgacgattagatcccccatcccga 

VSQPQPARRLDPPSR 
102 0 ttttcaggaagaaatgacagaggggatcaagtgcctaacagaaaa 

F SGRND RGDQV PNRK 
1065 gatgatcgaagtcgtgagagagagagagaaagacgtagatcgaga 

DDRSRERERERRRSR 
1110 gaaagatcacctcagaggaaacgttcccgggaaagatctccacga 

ERSPQRKRSRERSP R 
1155 agagagcgagagcgatcacctcggagagttcgacgtgttgttcca 

RE R ER S P R RVRRVV P 
1200 cgttacacagttcagttttcaaagttttctttagattgtcccagt 

RYTVQFSKFSLDC PS 
1245 tgtgacatgatggaactaaggcgccgttatcaaaatttgtatata 

CD MMELRRRYQNL YI 
1290 cctagtgacttttttgatgctcaatttacatgggtggatgctttc 

P S DF F D A Q FTWVDA F 
1335 cctttgtcaagaccatttcagctgggaaattactgcaatttttat 

P LSRPFQL GN YCNFY 
1380 gtaatgcacagagaagtagagtccttagaaaaaaatatggccatt 

VM HREVE SLEKNMAI 
1425 cttgatccaccagatgctgaccacttatacagtgcaaaggtaatg 

LDPPDADHLYS AKVM 
1470 ctgatggctagccctagtatggaagatttatatcataagtcatgt 

LMASPSMEDLYHKSC 
1515 gctcttgctgaggacccacaagaacttcgagatggattccaacat 

ALAED P Q ELRDG F Q H 
1560 cctgctagacttgttaagtttttagtgggcatgaaaggcaaggat 

P ARLVKFL VGMKGKD 
1605 gaagctatggccattggaggccactggtctccttcgttggatgga 

EAMAIGGHWS PSLDG 
1650 ccagacccagaaaaagatccctctgtgttgattaagactgctatt 

PD PEKD PS .VLIKTAI 
1695 cgttgttgtaaggctctgacaggcattgatctaagtgtgtgcaca 

RCCKALTGIDLSVCT 
1740 caatggtaccgttttgcagagattcgctaccatcgccctgaggag 

QWY RFAE IRYHR PE E 
1785 acccacaaggggcgtacagttccagctcatgtggagacagtggtt 

THKGRTVPAHVETVV 
1830 ttatttttcccggatgtttggcattgccttcccacccgctcagag 

lffpdvwhclptrse" 
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~~ FIG. 27C 

1875 tgggaaaccctctcccgaggatacaagcagcagctggtcgagaag 

WETLSRGYKQQL VEK 
1920 cttcagggtgaacgcaaggaggctgatggagaacaggatgaagaa 

L Q G E RK E A D G E Q D E E 
1965 gagaaggatgatggtgaagctaaagaaatttctacacctacccat 

EKDDGEAKEI STPTH 
2010 tggtctaaac ttgatccaaagacaat gaaggtaaatgacct ccga 

WSKLDPKTMKVNDLR 
2055 aaagaattagaaggtcgagctcttagttccaaaggattaaaatcc 

K E L E G R A L S S K G LK S 
2100 cagttaatagcccgattgacaaaacagcttaaagtagaggaacaa 

QLIARLTKQL KVE EQ 
2145 aaagaagaacagaaggagttagagaaatctgaaaaagaagaggat 

KEEQKELEKSE KEED 
2190 gaggatgatgataggaaatctgaagacgataaagaggaagaagaa 

EDDDRKSEDD K EEE E 
2235 aggaaacgtcaagaggaaatagaacgccagcgtcgagaaagaaga 

RKRQEEIER QR R ERR 
2280 tatattttgcctgatgaaccggccatcattgtacatccaaattgg 

Y I LPD EPA I IVH PNW 
2325 gctgcaaaaagtggcaagtttgattgtagcatcatgtctttgagt 

AAKS G KFDC S IMSL S 
2370 gtcctattggactacagattagaggataataaagaacattcattt 

VLLD YRLEDNKEHSF 
2415 gaggtttcattgtttgcggaacttttcaacgaaatgcttcaaaga 

EVSLF AELFNEMLQR 
24 60 gattttggtgtccgtatatacaaatcattactgtctcttcctgag 

D FGVRIY.K S LL S L P E 
2505 aaagaggacaaaaaagaaaaggataaaaaaagcaaaaaagatgag 

K E D K K E K D K K S K K D E 
2550 agaaaagataaaaaagaagaaagagatgatgaaactgatgaacca 

R K DKKEERDDETDEP 
2595 aaacccaaacggagaaaatcaggcgatgataaagataaaaaagaa 

KPKRRKSGDD KDKK E 
2640 gatagagatgaaaggaagaaagaagataaaagaaaaggtgattct 

D R D E RK K E D K R K G D S 
2 685 aaagatgatgatgaaac tgaagaagataacaatcaagatgaatat 

KDDDETEEDNNQDE Y 
2730 gaccctatggaagcagaagaagctgaggatgaagaagatgatagg 

DPME AE EAEDEED DR 
2775 gatgaggaagaaatgaccaaacgagatgacaaaagagatatcaac 

DEEEMTK RDD KRDlN 
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FIG.27D 

2820 agatactgcaaggagaggccctctaaagataaggaaaaagaaaag 
RYCKERPSKDKEKEK 

2 865 actcaaatgatcacaattaacagagatctgttaatggcttttgtt 

TQMIT TN RDLLMAFV 
2910 tattttgatcaaagtcattgtggttaccttGttgaaaaggatttg 

YFDQSHCGYL LEKDL 
2955 gaagaaatactttatactcttggactacatctttctcgggctcag 

EEILYTLGLHLSRAQ 

3 000 gtaaagaagcttcttaataaagtagtgctccgtgaatcttgcttt 

VK KLLNKVV LR ESCF 
3 045 taccggaaattaacagacacctcaaaagatgaagagaaccatgaa 

YRKLTDT SKDE ENHE 
3 090 gagtctgagtcattgcaggaagatatgctaggaaacagattatta 

ESESLQEDMLGNRL L 
3135 cttccaacaccaacagtaaagcaggaatcaaaggatgtggaagaa 

LPTPTVKQES KDVEE 
3180 aatgttggcctcattgtgtacaatggtgcaatggtagatgtagga 

N V G L I V Y N G A M V D V G 
3225 agcctcttgcaaaaattggaaaagagcgaaaaagtaagagctgag 

S L L Q K L EK SEKVRAE 
3270 gtagaacagaagctgcagttactagaagaaaaaacagatgaagat 

VEQ KLQLLEEKTDE D 
3315 gaaaaaaccatattaaatttggagaattccaacaaaagcctctct 

EKTILNL ENS NKSL S 
33 60 ggtgaactcagagaagttaaaaaggaccttagtcagttacaagaa 

GELREVKK DLSQ LQE 
3405 aacttaaagatttcagaaaacatgagtttacaatttgaaaaccaa 

N L K I SENMSLQFE NQ 
3450 atgaataagacaatcagaaacttatctacggtaatggatgaaatc 

MNKT I RNLSTVMDE I 
3495 cacactgttctcaagaaggataatgtaaagaatgaagacaaagat 

H TVL K K D NV K N E D K D 
3540 caaaaatccaaggagaatggtgccagtgtaH?E 3572 

Q KS KENGASV Q 
TAAAATCCATGTAGTGATGAGGAATGGTGTTAAATAATGTAATATATAAAAATCA 
TGATATAAGAATGTTTGAAGGTGATGCATGTTTGATTTTAGTAGTATAAATGTAT 
TTTAGTTCAAATGATGTATAAAGTTTTATGAATGTGAGTTTCTGCTTTTGAAAAT 
TGCTTGTAATTCCTAGCCTTCAAATTATTAAACACTCCTTGAGTGAAATAATTTT 
GCATTGCAAAGTGTTTTAGGATGAACTTTGTTATAGTTTTAACTCCAATAAAGTT 
CATCAGTTT 
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